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Abstract
This study developed, validated, and evaluated a framework of factors influencing dietary
behaviours in urban African food environments, to inform research prioritisation and inter-
vention development in Africa. A multi-component methodology, drawing on concept map-
ping, was employed to construct a framework of factors influencing dietary behaviours in
urban Africa. The framework adapted a widely used socio-ecological model (developed in a
high-income country context) and was developed using a mixed-methods research
approach that comprised: i. Evidence synthesis consisting of a systematic review of 39
papers covering 14 African countries; ii. Qualitative interview data collected for adolescents
and adults (n = 144) using photovoice in urban Ghana and Kenya; and iii. Consultation with
interdisciplinary African experts (n = 71) from 27 countries, who contributed to at least one
step of the framework (creation, validation/evaluation, finalisation). The final framework
included 103 factors influencing dietary behaviours. Experts identified the factors influencing
dietary behaviours across all the four levels of the food environment i.e. the individual,
social, physical and macro levels. Nearly half (n = 48) were individual-level factors and just
under a quarter (n = 26) were at the macro environmental level. Fewer factors associated
with social (n = 15) and physical (14) environments were identified. At the macro level, the
factors ranked as most important were food prices, cultural beliefs and seasonality. Factors
ranked as important at the social level were household composition, family food habits and
dietary practices. The type of food available in the neighbourhood and convenience were
seen as important at the physical level, while individual food habits, food preferences and
socioeconomic status were ranked highly at the individual level. About half of the factors (n
= 54) overlap with those reported in an existing socio-ecological food environment
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framework developed in a high-income country context. A further 49 factors were identified
that were not reported in the selected high-income country framework, underlining the
importance of contextualisation. Our conceptual framework offers a useful tool for research
to understand dietary transitions in urban African adolescents and adults, as well as identifi-
cation of factors to intervene when promoting healthy nutritious diets to prevent multiple
forms of malnutrition.
Introduction
Africa is experiencing a nutrition transition [1]. Emerging evidence points to a shift in dietary
habits [2] linked with urban demographic change [3, 4]. The overall population of the African
continent is estimated at 1.3 billion, which is expected to rapidly increase to 2.5 billion by
2050. Almost 44% of Africa’s population is urban, estimated to increase to almost 60% by 2050
[5]. As a consequence, obesity and nutrition-related non-communicable diseases (NR-NCDs),
such as obesity, type 2 diabetes, cardiovascular diseases and certain cancers are rapidly increas-
ing among adults and children [6] and becoming a challenging public health problem, espe-
cially in urban areas [7]. Undernutrition (especially stunting for children and micronutrients
deficiencies) still persists in urban contexts and solutions are therefore needed that tackle mul-
tiple burdens of malnutrition. To date, policy responses to NCDs in Africa have either not
been prioritised, implemented or achieved much success [8, 9], especially given competition
with undernutrition for resources. This lack of success is partly due to the fact that policy inter-
ventions have either been designed in, or adapted from high-income countries; such policies
are unlikely to be entirely relevant to African settings [10]. Healthy food environments have
the potential to prevent multiple forms of malnutrition by targeting shared drivers and pro-
moting healthier diets [11].
Factors that drive food consumption in Africa are poorly understood. In particular, the
roles played by people’s social (e.g. family or peer groups) and physical environments (neigh-
bourhoods that individuals live in, e.g. access to fast food outlets) are poorly understood [12,
13]. Stronger evidence is therefore needed in order to characterise the environments in which
people live, and how these drive their dietary behaviours. A better understanding of the con-
text can inform smarter policies and interventions to promote healthy food environments, and
therefore healthier food consumption by populations in African cities.
Ecological frameworks can provide a useful guide for research and intervention efforts
related to dietary behaviours. These frameworks emphasize multi-level linkages (e.g. across
individual, social, physical and macro-level environments) [14, 15]. However, existing frame-
works of dietary behaviours and food environments [16, 17] tend to be based on evidence
from high income countries and need to be adapted to address the context of populations in
low-and middle-income country settings. Contextual differences across settings may limit
transferability of existing frameworks to the specific context and dynamic changes occurring
in urban Africa.
Conceptual frameworks that take a socio-ecological approach to investigating food environ-
ments in low-, middle-, and high-income countries have been developed recently [18, 19].
However, the novel contribution of the framework presented in this manuscript is the explicit
in-depth focus on urban African contexts and the identification and validation of a compre-
hensive list of factors across four environmental levels.
This study aimed to develop and evaluate a contextually-sensitive socio-ecological frame-
work of the factors influencing dietary behaviours in urban African food environments. Such a
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framework could inform research prioritisation and intervention development in Africa to
promote healthier food environments and healthier diets among urban populations in Africa.
Methods
Expert input
The project team for developing the framework comprised the 17 co-authors of this paper.
Additional experts (n = 54), from academia/research, private sector, government and civil
society with varying disciplinary backgrounds including public health, nutrition, agriculture,
social protection and social sciences contributed to its development. The experts were drawn
from all the sub-regions (North, East, Central, West and Southern Africa) (27 countries) and
were involved professionally in careers linked with diet or nutrition. Experts were either mem-
bers of the African Nutrition Society (ANS) and/or delegates who attended the 8th Africa
Nutrition Epidemiology Conference (ANEC 8) held in Addis Ababa, Ethiopia in 2018. At
ANEC 8, all conference delegates were invited to the symposium by email. Posters were dis-
played at vantage points at the venue and announcements were made at plenary sessions.
Experts who expressed an interest in participating were provided with information about the
study, which outlined its aim and the implications of participation before consent was
requested. Each expert was involved in at least one step in the framework development or eval-
uation process: i. factor generation; ii. framework validation and evaluation; and iii. framework
finalisation (Table 1).
Table 1. Characteristics of participants involved in developing and evaluating the conceptual framework.
Preparation and generation
of factors
Rating and evaluating of framework
Participant
numbers
n = 20 TACLED and DFC
team
n = 71 African Nutrition Society members, African Nutritional
Epidemiology Conference delegates
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Working process
Amulti-method approach (Fig 1) was employed in three phases: (1) factor generation, (2)
framework evaluation and (3) finalisation, drawing on methods used previously to develop val-
idated frameworks [18, 19]. Framework development drew on primary data collected as part
of two projects: ‘Drivers of Food Choice’ (DFC) and ‘Dietary transitions in African cities’:
leveraging evidence for interventions and policy to prevent diet-related non-communicable
diseases’ (TACLED). These two projects received ethical approval from the Ghana Health Ser-
vice Ethical Review Committee and the Africa Medical Research Foundation/APHRC in
Kenya. Ethical approval for the validation and evaluation of the framework was obtained in
June 2018 from the School of Health and Related Research (ScHARR) Ethics Committee, Uni-
versity of Sheffield, UK (reference no 020677). Experts who expressed an interest in participat-
ing were provided with information about the study outlining its aim and implications of
participation. Personal and identifying details of participants responding to the online ques-
tionnaire were removed to ensure anonymity.
Phase 1-factor generation. In the preparation step, a protocol was developed to guide
framework development. Consensus on the terminology to define dietary behaviours and fac-
tors driving these was reached by the project team and research assistants (n = 21). Dietary
behaviour was defined as food related behaviours and was grouped into three main categories:
food choice, eating behaviour and dietary intake that together capture the main dimensions of
dietary behaviours [17, 20].
In the factor generation step, we systematically mapped all the identified factors influencing
dietary behaviours, using evidence from i. a systematic mapping review; ii. empirical data from
a Photovoice activity conducted in Ghana and Kenya; and iii. expert knowledge. These are out-
lined below.
Systematic mapping review. A systematic mapping review [13] (Fig 1- Phase 1.1) of factors
associated with dietary behaviours in urban Africa among adolescents and adults (11–70
years) was carried out. The review synthesised data from quantitative and qualitative studies
published from 1971 onwards, when the term ‘epidemiological transition’ was first introduced
[21]. As the aim of the framework was to identify factors influencing dietary behaviours for
research prioritisation, all factors studied were listed and not restricted to those showing statis-
tically significant association [20].
Qualitative interviews using Photovoice. A Photovoice activity complemented by face-to-
face in-depth interviews was implemented amongst males/females aged�13 years (n = 142),
living in low-income neighbourhoods of Accra (n = 62), Ho (n = 32) and Nairobi (n = 48).
Although our recent systematic review focusing on dietary behaviours in the context of nutri-
tion transition in the two countries revealed similarities in nutrition and health outcomes, the
two countries are at different stages of the nutrition transition [22]. Although Ghana’s popula-
tion is highly urbanized (>50%), only about a quarter of Kenya’s population live in urban set-
tings. Nevertheless, the urban population in Kenya has a food environment with a higher
exposure to supermarkets and formal food service than in Ghana [23]. In the same study,
although urban dwellers in both countries are exposed to a combination of nutrient-rich and
energy-dense foods, urban areas in Ghana have higher density of fruit and vegetable vendors
than was observed in an urban Kenyan setting.
Sampling. The qualitative study focused on lower wealth groups. A list of all deprived neigh-
bourhoods within Accra, Ho and Nairobi was compiled and one neighbourhood in each city
was randomly selected. In Ghana, James Town was selected from a list of poverty endemic
areas in Accra and Dome was selected from a list of poor areas in Ho [24]. In Nairobi, Maka-
dara was selected amongst high deprivation areas [25] that were judged to be safe to work in
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Fig 1. Methodology for developing the African urban food environment framework.
https://doi.org/10.1371/journal.pone.0249621.g001
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by the research team. Within these neighbourhoods, participants were purposefully sampled
using quota sampling based on key characteristics (i.e. age, gender, body mass index, socio-
economic level, education level and occupation status). This was to ensure breadth in the
range of views, perspectives and environments that participants were exposed to. Recruitment
took place through communities, schools and health services. Data collection spanned Septem-
ber 2017 to June 2018. Written informed consent was obtained from adults and assent from
legal guardians of participants<18 years.
The format of the Photovoice activity used to collect data was an adaptation of the conven-
tional format proposed byWang [26]. In this revised version, participants were asked to take
five photographs that depict: i. a place where you eat and/or drink; ii. something/situation that
makes eating healthily difficult for you; iii. something/situation that makes eating healthily
easy for you; iv. something/situation that influences what you eat in your area; and v. a person
that influences your food or drink choices in your area.
Participants attended an initiation meeting with the research team, where they were intro-
duced to Photovoice, given training in using the digital cameras provided and had the oppor-
tunity to discuss issues relating to ethics and safety. Follow-up interviews were conducted in
either English or in local languages. During these interviews, participants told the ‘stories’ of
the five photographs they had taken and were asked to provide a short caption to describe
their pictures.
The analytical approach was both theory driven, i.e. a priori themes were compiled using
socio-ecological models of dietary behaviours [16] and data driven, i.e. grounded codes emerg-
ing from the data for themes not covered in the theoretical framework. All factors identified
through the analysis (S1 Table) were listed and included in the framework.
Expert consultation. Experts in the field of nutrition working in the African context were
consulted (Fig 1-Phase 1.2). Expert knowledge included brainstorming sessions within two
project team meetings. Firstly, each nominated factor from the mapping review and Photo-
voice activity was categorised into a pre-defined environmental level (individual, social, physi-
cal or macro)using a pre-existing ecological framework [16]. This was followed by discussion
leading to a common understanding of, and agreement on the factors, and the predefined
environmental levels into which each should be placed. This process was also used to discuss
the meaning and clarity of terminologies used in the framework. Factors that had not been
identified from the mapping review and Photovoice, but were viewed as important were
included. In a subsequent project meeting, all factors that were agreed on at the previously
identified were presented and the project team repeated the consensus process to agree on fac-
tors and the pre-defined levels into which each factor was placed.
Phase 2-framework validation and evaluation. The Framework was validated at a meet-
ing involving external stakeholders (Fig 1- Phases 2.1–2.4). The meeting solicited participants’
opinions on what constituted priority factors of dietary behaviours for research, policy and
interventions. Additionally, participants appraised the content validity of the framework, i.e.
the degree to which it was complete and useful for research and intervention planning, using
methods applied previously to validate frameworks [17].
The validation process involved two main tasks that were achieved through rating of factors
via an online survey by ANS members (n = 30) and also a face-to-face session involving 41 par-
ticipants who attended a symposium during the ANEC 8 conference:
1. Online survey by African Nutrition Society (ANS) members: Prior to sending the survey to
members of the ANS, a pilot exercise involving the project team (Fig 1-Phase 2.2) was con-
ducted in which the criteria used in the development of previous validated frameworks [18,
19] were used to validate the current framework. In doing this, consensus was reached
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within the group to use only one criterion, i.e. the overall importance of the factor in influ-
encing dietary behaviours.
A revised survey was sent out to all members (n = 400) of the ANS via an email, inviting
them to provide scores for all factors included in the framework (Fig 1-Phase 2.3). The sur-
vey participants (n = 15) who participated were requested to score factors according to
their importance in influencing dietary behaviours in African cities, using a scale of 1 to 5
(where 1 = the lowest importance and 5 = the highest). Participants were also requested to
classify factors into the four levels of the ecological framework (individual, social, physical
and macro environment). Participants then assessed the content validity of the framework
by evaluating its comprehensiveness (completeness) and usefulness for research and inter-
ventions in Africa (S1 File). Additionally, participants listed important factors influencing
dietary behaviour in African cities that were not included in the list presented in the survey,
to ensure that the final framework included all known factors that influenced dietary behav-
iours in African cities.
2. Rating and consultation at ANEC 8 conference symposium-The second rating exercise
(Fig 1-phase 2.4) was undertaken during a symposium at the ANEC 8 conference in Ethio-
pia (2018) to gain further insights from nutrition researchers and practitioners working in
Africa. Registered delegates attending the symposium were invited via an email (n = 350) to
attend the workshop. The participants (n = 41) who participated, provided their rating
scores on the importance of the top 30 factors that emerged from the online survey influ-
encing dietary behaviours in African cities (Table 2). A pragmatic decision was made to
score only the top 30 factors, given the limited period allocated for the symposium during
the conference. The face-to-face discussions that accompanied the ratings shed light on the
reasons for the ratings. Participants contributed to the discussion and identified knowledge
gaps and other factors that they suggested should be added to the framework. The frame-
work was evaluated by participants for its usefulness for research and interventions, and for
its comprehensiveness, on a subjective scale of 1 to 5 (where 1 = not comprehensive at all,
2 = not comprehensive, 3 = unable to judge, 4 = quite comprehensive and 5 = very
comprehensive).
Phase 3: Framework finalisation. The third phase of the framework development process
involved finalising and visualising the framework, as well as analysing and comparing the final
framework to the existing socio-ecological framework (See Fig 1, Phase 3.1–3.3). This compar-
ative process involved identifying similarities and differences. Two of the co-authors (HOK/
MH) independently reviewed the factors in the existing socioecological framework and the
current framework, listing the common factors as well as the additional ones that had emerged
from the current framework. This step led to the visualisation of the shared factors separately
from the additional factors identified in the current framework. Findings were then inter-
preted in light of existing literature on factors influencing dietary behaviours.
Results
Phase 1
In total, 77 factors influencing dietary behaviours were identified from the systematic mapping
review, with two-thirds at the individual level (45/77). Factors in the social- (11/77), physical-
(12/77) and macro- (9/77) level environments were less frequently identified. Photovoice iden-
tified 26 additional factors (S1 Table). An additional 23 factors were identified by experts. At
the end of phase 1, after brainstorming within the team, the draft framework consisted of 126
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factors. Two of the Authors (HO-K/MH) systematically reviewed the factors to remove dupli-
cates and overlaps, which resulted in a draft framework of 113 factors.
Phase 2
In phase 2.3 of Fig 1, based on the online survey, the project team further refined the wording
of some factors, combining similar factors (e.g., socioeconomic status was combined with
class; dependency ratio was changed to household composition because it was deemed as a dif-
ficult concept), so that 28 factors were removed, leading to a framework with 85 factors (S2
Table). After the symposium at the ANEC conference, (Fig 1, phase 2.4), 22 additional factors
were identified for appropriate categorisation across the socio-ecological framework resulting
in 107 factors.
From the results of the online survey (based on all factors) and the ANEC symposium
(which reviewed the top 30 factors from the survey), the quality of the framework was judged
Table 2. Ranking of top 30 dietary factors.
Factor Importance on dietary behaviour Mean (SD) Socioecological level
Food prices 4.61(0.78) Macro
Food habits 4.55(0.60) Individual
Family food habits & practices 4.39(0.89) Social
Food preferences 4.35(1.03) Individual
Household composition 4.30(0.70) Social
Type of food available 4.17(0.72) Physical
Convenience (time/effort) 4.17(0.89) Physical
Cultural beliefs 4.17(1.30) Macro
Seasonality 4.14(1.13) Macro
Socio-economic status 4.13(0.92) Individual
Peer/friend influence 4.13(0.87) Social
Household food expenditure 4.09(0.67) Individual
Household food insecurity 4.09(0.67)) Individual
Pregnancy or lactation 4.09(1.20) Individual
Family influence 4.04(0.98) Social
Familiarity with food 4.00(1.14) Individual
Women’s empowerment 4.00(1.04) Individual
Physical health 4.00(1.04) Individual
Distance to food outlet 4.00(0.80) Physical
processed/easy to prepare meals 4.00(0.80) Macro
Taste 3.96(1.15) Individual
Time constraints 3.96(0.71) Individual
Eating at home 3.96(1.11) Individual
Age 3.96(1.26) Individual
Food allocation 3.95(0.84) Social
Food and drink advertising 3.95(1.02) Macro
Portion size 3.90(1.02) Individual
Hunger and satiety 3.87(0.97) Individual
Cooking skills 3.87(1.01) Individual
Area deprivation 3.87(1.06) Physical
The scores of the individually rated factors were collated to develop the ranking for all factors and within each environmental level of the framework (i.e. individual,
social, physical and macro environments). Means (SD) were calculated as the total sum of the score for each factor divided by the number of scores for each factor.
https://doi.org/10.1371/journal.pone.0249621.t002
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to be either ‘quite/very comprehensive’ by three-quarters (n = 62) of participants. Around
two-thirds of participants indicated that they would consider using the framework for develop-
ing interventions (n = 57) or research (n = 46).
The top 10 most important factors that the stakeholders identified as influencing dietary
behaviours in urban Africa were ranked as follows: food prices, food habits, family food habits
and practices, food preferences, household composition, type of food available in the neigh-
bourhood, convenience (in relation to time/effort), cultural beliefs, seasonality and socio-eco-
nomic status. The 10 factors that had the lowest scores out of the 103 factors were smoking,
road safety, texture, market structures, stress, land use, food labelling, mental health, speed eat-
ing and community spaces.
Phase 3
The final framework (Fig 2) consisted of 103 factors after 4 duplicates were removed from the
107 factors identified in phase 2; these comprised 48 individual level factors; 15 social level fac-
tors; 14 physical level factors, and 26 macro level factors. Among these factors, 54 (Fig 3) are
common with an existing socio-ecological model developed from high-income countries and
a further 49 (Fig 4) of the 103 factors emerged as specific to the urban African context, making
the final framework context-sensitive.
Discussion
Using a novel mixed-method and participatory research approach, drawing upon a systematic
review (n-39 papers for 14 countries), empirical data collected through photovoice (n = 144;
aged�13 years) and an expert consultation (n = 71 experts across 27 countries), all from
within Africa, our study has developed the first context specific framework of factors influenc-
ing dietary behaviours in urban African food environments. Referred to as the African Urban
Fig 2. A summary of factors (n = 103) at the different four environmental levels in the African urban food
environment framework. The total number of factors identified for each environmental level are shown, e.g. 15 for
social environment. The subcategories are then identified with the number of factors within those, e.g. friends, societal,
family.
https://doi.org/10.1371/journal.pone.0249621.g002
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Food Environments Framework, it applies an ecological approach that accounts for the multi-
dimensional drivers of dietary behaviours that operate at varying levels of the food environ-
ment (including individual-, social-, physical- and macro-levels). Our conceptual framework
offers a useful tool for research to understand dietary transitions in urban African adolescents
and adults, as well as identification of factors to intervene when tackling unhealthy diets and
NR-NCDs.
Fig 3. Shared factors (n = 54) in Africa with high income country framework [17].
https://doi.org/10.1371/journal.pone.0249621.g003
Fig 4. Additional factors (n = 49) that emerged in African urban food environment.
https://doi.org/10.1371/journal.pone.0249621.g004
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The framework incorporates 103 factors influencing dietary behaviours, with almost half at
the individual level (48/103) and a quarter at the macro environmental level (26/103). Factors
in the social (15/103) and physical (14/103) environments were less reported. Of the 103 fac-
tors identified, 54 are also found in an existing socio-ecological food environment framework,
developed in a high-income context [16]. A further 49 new factors were identified for the
urban African context, making our framework context-sensitive, and therefore relevant as a
tool to be used in urban Africa.
Factors such as: food prices, convenience, socioeconomic status, taste and hunger emerged
as important influences on dietary behaviours in our study, and also feature as important in
high income countries [19]. One implication of this is that interventions that address these fac-
tors in high income countries could potentially be adapted for use in urban Africa. However,
contextual differences must be considered, even when factors are similar, because their degree
of relevance, and the way in which they interact with other factors might differ [20, 27] due to
fundamental differences in food environments and food procurement practices [19]. For
instance, in-kind food transfers and gifts—observed attributes of the African food environ-
ment [19], is practiced rarely in high-income countries Also, different contexts may demon-
strate varying socio-economic gradients in diets related to risk of obesity in urban areas with
varying levels of economic development [28].
Diverse factors could be targeted to improve dietary behaviours among adults in urban
Africa. These factors cut across the four levels of the ecological framework. Although the high-
est number of factors were individual level factors, the most highly ranked factor for impor-
tance was food price (a macro-level factor). This is unsurprising because food price volatility
in African settings is common and well documented [29]. Instability in food price is an impor-
tant source of risk, particularly for poor households in sub-Saharan Africa [29]. When food
prices change unpredictably, low income urban dwellers who depend on the market for food
are particularly affected and their initial response is to cut back on more expensive nutrient-
dense foods [29–32]. The type of food available was the 6th prioritised factor, which has also
been widely reported as a key factor influencing food consumption. For example, one study
that explored the drivers of food availability in Sub-Saharan Africa found that crop production
contributed 60% of food availability as compared to off-farm sources [33], and is influenced by
seasonality. Indeed, in Sub-Saharan Africa, crop production is dependent on small-farmer
subsistence agriculture and rainfall [34]. This situation, combined with high population den-
sity, limited capacity to mitigate the effects of natural disasters and poor opportunities for food
preservation and storage can influence food availability [35]. This highlights the need to tackle
the Global syndemic in African countries of the co-occurrence of undernutrition, obesity and
climate change [36].
The importance of factors in the macro level environment on food consumption implies
that conventional approaches focussing on individual level behaviour change are insufficient
to improve dietary behaviours in urban Africa [13]. Furthermore, evidence shows that
upstream interventions, such as fiscal policy are more effective at tackling health outcomes
and narrowing inequalities [37]. The role of fiscal policies such as imposing taxes on unhealthy
foods and subsidies on healthy food in health promotion in general, and on preventing NCDs
have been proposed [38, 39].
Studies have shown that foods high in energy, sugar and fat provide calories at the lowest
cost [40] and as a result, families living on a low income may select energy-dense and nutrient-
poor packaged processed foods, including those with refined grains, added sugars or high in
fat, as a coping mechanism against poverty [41]. To promote healthy diets, policies to reduce
the price of healthy foods may be considered in urban Africa. Existing fiscal and regulatory
measures that use pricing to make unhealthy foods unattractive, unaffordable, and ultimately
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unavailable, may be considered [38, 42, 43], although a thorough assessment of the impact of
such policies on the urban poor would be necessary prior to introducing legislation. Manda-
tory food labelling could be introduced to inform consumers about the nutrient content of
processed, packaged foods. The WHO regional office for Africa has developed a nutrient pro-
filing model to support countries in the region with the categorisation of food types [44],
which would assist this process. However, whilst food labelling emerged as a factor in the
macro environment, it was not ranked highly, possibly because of the food industry support
required for implementation.
The framework aimed to inform research prioritisation and interventions to promote a
healthy, nutritious diets to prevent multiple forms of malnutrition among urban African popu-
lations [45]. The framework highlights important factors that need to be considered for inter-
vention development in urban Africa, For instance, addressing the highest rated factors
associated with dietary behaviour implies addressing several factors that cut across the four
food environment levels. This does not only include individual level factors that have been the
focus of earlier dietary interventions [12], but also the physical, social and macro level factors.
For example, asking individuals in urban areas in Africa to increase their consumption of raw
fruits and vegetables, without taking into account local food hygiene concerns, availability of
sustainable fruits and vegetable value chains and conditions and risks for food adulteration,
could result in unintended food safety consequences, especially in settings where opportunities
to access clean and locally available fruits and vegetables are limited.
Our findings indicate a need for studies that focus on the broader food environment, espe-
cially, at the physical- and macro levels. A recent systematic scoping review of food environ-
ment research in low- and middle-income countries reported similar findings [46]. Although
several factors emerged from the expert consultation in developing this framework, empirical
evidence on how the broader food environment, particularly the macro level, influences diet is
lacking. The need for research on causal models and pathways of the factors that influence die-
tary behaviours persists. Future research is needed to deepen our understanding of the inter-
relationships between identified factors across the levels, and a holistic systems approach could
be valuable. Thus, given the complexity of the nutrition environment, research and evaluation
can benefit from an interdisciplinary approach. Future studies need to make direct compari-
sons between urban and rural populations in Africa to understand differences and commonal-
ities in factors underlying dietary behaviours, so that interventions may be adapted to rural
contexts as well. Recent evidence reveals that rural dietary behaviours may also be experienc-
ing nutrition transition [47–49].
The development of the framework has several potential limitations as it incorporated sev-
eral sources of information, drawing upon a systematic review (39 papers for 14 countries),
empirical data collected through photovoice (n = 144; aged�13 years) in Ghana and Kenya
and an expert consultation (n = 71 experts across 27 countries), all from within Africa. Hence
the identified framework is based on several sources of information.
For the systematic review, the strength is it covers factors influencing adolescents and
adults’ dietary behaviours in six key databases: EMBASE, MEDLINE, CINAHL, PsycINFO,
ASSIA and African Index Medicus. Limitations in terms of the framework development are
that the review [13] showed that most research was concentrated in 14 countries and included
females, so we have assumed that the findings in these are also relevant to urban contexts in
other African countries, as well as to males.
Bias from the photovoice study could also be a consequence of geography, as the studies
were conducted in urban poor areas of Ghana and Kenya of adolescents/adults, with a pre-
dominance of females. So once again, we are assuming that there is some generalisability from
these data to other urban contexts in Africa and to males.
PLOS ONE The African urban food environment framework
PLOSONE | https://doi.org/10.1371/journal.pone.0249621 April 22, 2021 12 / 17
However out consultations with additional experts (n = 54), drawn from all African sub-
regions (North, East, Central, West and Southern) helped us reach 27 countries and debate the
relevance of the emerging factors from the systematic review and photovoice study for their
contexts and for males and females. We should also note that the experts were from a range of
professional backgrounds (academia/research, private sector, government and civil society),
with varying disciplinary perspectives including public health, nutrition, agriculture, social
protection and social sciences, therefore strengthening its validity.
Limitations regarding the use of the socio-ecological model also emerged when develop-
ing the framework, as there is overlap between the different environmental levels for some
factors. For example, SES pervades all environmental levels. One of the limitations of
socio-ecological approaches are that they depict reality as separating individuals from their
environment, unlike systems-based approaches, which represent reality better but require
data on causality and mechanisms that are often lacking. Socio-ecological models are an
easier tool to use to communicate with policy makers and practitioners, compared with
systems approaches.
This framework focused on adolescents and adults (aged� 10 years), thus there is still an
unmet need for evidence to specifically understand the drivers of food choice in young chil-
dren and older adults, whose dietary drivers may be different. Developing a framework for the
African urban context is a positive first step. However, rather than focusing only on what is dif-
ferent from existing frameworks developed in high income countries, opportunities exist for
investigating commonalities. For example, how have factors that drive dietary behaviours been
targeted and addressed by interventions in other contexts? Where commonalities exist, there
needs to be a focus on whether similar programmes would work because of the different con-
texts. In this approach, existing interventions should be evaluated in a way that goes beyond
‘what works’, but also identifies ‘for whom it works and in what context’, such as realist
approaches [50] to help elucidate the underlying processes.
Conclusion
The context-appropriate African Urban Food Environment framework draws on published
studies, primary data and expert opinion, incorporating insights across Africa through its
development, validation, and evaluation. The identification of 49 additional factors in the cur-
rent framework compared to the high-income country framework reveals the importance of
context-specific frameworks. This will support improved healthy dietary behaviours through
policies and interventions tailored to the common factors identified to be important in the
urban African food environment. Our findings suggest that those interventions likely to suc-
ceed need to be multi-level and be tackled by an interdisciplinary team.
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